To assess the impact of the different types of contact lenses (CLs) on quality of life (QoL) in patients with keratoconus based on self-reported results from The Contact Lens Impact on Quality of Life (CLIQ) Questionnaire. Methods: Consecutive keratoconus patients who wore CLs (rigid gas permeable ͓RGP͔, hybrid or soft toric) at least in one eye were asked to complete the CLIQ questionnaire on the Cornea Service, Wills Eye Institute. Results: A total of 71 patients with a mean age of 42.6 Ϯ 13.1 year were included in the study. One eye of each patient was included in the study. Of these, 40 eyes used rigid gas-permeable lenses, 20 eyes used hybrid lenses and 11 eyes used soft toric lenses. The mean CLIQ person measure was 45.5 Ϯ 8.2 in RGP group, 45.4 Ϯ 7.5 in hybrid group and 48.4 Ϯ 10.5 in soft toric group. There was no significant difference among the three groups in self-reported results from the CLIQ questionnaire (P ϭ 0.8). Conclusions: Subjects with keratoconus who wear RGP, hybrid or soft toric CLs, reported similar contact lens impact on their QoL.
the disease, soft lenses with toric design are adequate to correct myopia and regular astigmatism. As the disease progresses, RGP lenses are used. A hybrid lens, which has a rigid central portion for obtaining best optics and a soft hydrophilic peripheral skirt to enhance comfort and fit, is an alternative to RGP lenses in keratoconus patients.
Until the 1980 seconds, visual acuity was the only outcome of interest in ophthalmology. Since then, many clinicians have come to the conclusion that measures such as visual acuity may not capture all important aspects of vision function from a patient's perspective. 3 The increased attention for quality of life (QoL) as an outcome measure has led to the development of numerous questionnaires to assess this construct in the field of ophthalmology. Vision-related quality-of-life instruments can be divided into two broad categories: generic instruments, which are designed to be used in a broad spectrum of ocular disorders, and disease specific instruments, which target patients with specific conditions. The National Eye Institute Visual Function Questionnaire (NEI-VFQ) has been shown to be insensitive to QoL matters relevant to people who wear CLs. 4, 5 In other studies that report QoL issues related to contact lens wearers, informal, nonvalidated questionnaires were used. 6 -12 The Contact Lens Impact on Quality of Life (CLIQ) Questionnaire is a specific instrument which has not been intensively investigated. 13 However, its reliability and validity has been established for contact lens wearers without any ocular disorders. The CLIQ 28-item questionnaire includes not only visual function and limitations in daily activities related to impaired visual function, but also the impact of CLs on patients' lives from various standpoints.
The impact of keratoconus on the vision-related QoL of persons affected with this disease has been investigated by the recent work by the Collaborative Longitudinal Evaluation of Keratoconus (CLEK) study group. 14 This study was an inspiration for the present study. To our knowledge, there is no report in the literature comparing CL related QoL in patients with keratoconus. Therefore, the purpose of this study is to assess the CL impact on QoL in patients with keratoconus based on self-reported results from the CLIQ Questionnaire.
MATERIALS AND METHODS
We included consecutive keratoconus patients examined on the Cornea Service, Wills Eye Institute between 24th January, 2008 and 31st March, 2008 who wore RGP, hybrid, or soft toric CLs. All patients had been already diagnosed with keratoconus and have been followed on the Cornea Service, Wills Eye Institute. Keratoconus diagnoses were made based on slitlamp examination findings and videokeratography. All the patients in this study were fitted with CLs by two of the authors (EJC and KMH). We excluded patients with history of previous intraocular or corneal surgery including penetrating keratoplasty (PK), other corneal diseases including infections, visual acuity worse than 20/40 Snellen equivalent, patients with retinal disease, definite glaucoma or significant cataracts. We also excluded those with duration of follow-up with the current CLs shorter than 3 months in the study eye.
The data collected regarding the status at the last follow-up visit included CL type, the duration of follow-up with the latest prescribed CL, daily wearing time and Snellen visual acuity with CL. Patient data included age, sex, race, diagnosis, history of ocular surgery, apical scarring, and corneal staining with fluorescein. The steep K values were recorded based on the findings on the placido ring corneal topography with the Atlas 995 (Carl Zeiss Meditec Inc., Dublin, CA). If both eyes of the patients were eligible for the study, the eye with the lower steep K (better eye) was chosen for analysis to achieve similar patients groups with different CLs.
Lenses were divided into following categories: RGP (standard design; Boston Equalens, Boston XO, and Boston EO lenses ͓Bausch & Lomb, Rochester, NY͔, Rose K design ͓Corneal Lens Corporation, Christchurch, New Zealand͔, and intralimbal design lenses; Dyna Intralimbal lenses ͓Lens Dynamics, Inc., Golden, CO͔); hybrid lenses (SynergEyes ͓SynergEyes Inc., Carlsbad, CA͔ and SoftPerm ͓Ciba Vision, Duluth, GA͔); and soft lenses in toric design (Soflens 66 Toric ͓Bausch & Lomb, Rochester, NY͔ and Frequency 55 Toric ͓CooperVision, Irvine, CA͔).
The CLIQ Questionnaire (Table 1) was developed by Pesudovs et al. 13 and targeted adults needing refractive correction who did not have other ophthalmic problems and was confined to the prepresbyopic population. Rasch analysis and standard psychometric analysis demonstrated that the 28-item CLIQ Questionnaire is a valid and reliable measure of QoL in CL wearers. 13 The questionnaire is available online at http://www.iovs.org/cgi/ content/full/47/7/2789/DC1. The CLIQ questionnaire consists of 28 items. Each item has five different choices. Questions 1 to 20 are related with CL impact on daily activities, eye symptoms, functional vision, and other psychometric properties. Questions 21 to 28 are related with feeling of well being in relation to the subject's contact lens refractive correction.
Approval from the Wills Eye Institutional Review Board was obtained. This study adheres to the tenets of the Declaration of Helsinki. Each subject received an explanation of the purpose of the study and provided written informed consent before enrollment.
Statistical Analysis
All data were entered into a spreadsheet, and statistical analyses were performed with SPSS 15.0 for Windows (SPSS, Chicago, IL). Means were compared using Mann-Whitney U test and Kruskal-Wallis test. Categorical comparisons were made by using chi-square test.
For the evaluation of the 28-item CLIQ questionnaire, the analysis performed followed the recommendations of the develop- ers. 4 The items 1 to 20 (lower score is better) have polarity opposite that of items 21 to 28 (higher score is better), so items 1 to 20 are reversed in polarity to give an overall higher score for better QoL. Therefore, for categories (1,2,3,4,5) assign (5, 4, 3, 3, 3) to the first 20 items and scores (2,2,3,4,5) to items 21 to 28. The average of these 28 items gives the CLIQ raw score . We converted the CLIQ raw score to the CLIQ person measure which is 0 to 100 scale (higher scores indicates better QoL) with the following formula 4 :
CLIQ person measure ϭ 34.41 ϫ Log(CLIQ raw score /5
Ϫ CLIQ raw score) ϩ 26.69
The CLIQ questionnaires were evaluated by one of the authors (ME) who did not fit any of the CLs in the study patients. Kruskal-Wallis test were used to compare of the mean CLIQ person measure of the subjects who wear RGP, hybrid, or soft toric CLs. The Pearson and Spearman correlation coefficients were used to detect any correlation between the CLIQ person measure and patient characteristics. A P value less than 0.05 was considered statistically significant.
RESULTS
A total of 71 eyes (34 OD/37 OS) of 71 keratoconus patients (38 women/33 men) were included in the study. The mean age of the subjects was 42.6 Ϯ 13.1 year (range, 21-71 years). Demographic data and clinical characteristics of the study patients are shown in Table 2 . The mean steep keratometric reading was 54.3 Ϯ 8.2 diopters (D) in RGP group, 57 Ϯ 5.8D in hybrid group, and 48.7 Ϯ 3.3 in soft toric group (P ϭ 0.01). In this study, patients wore RGP lenses in 40 eyes (38 standard RGP, 2 intralimbal design lenses), 20 wore hybrid lenses (18 SynergEyes, 2 SoftPerm), and 11 wore soft toric lenses. The mean follow-up time was 17 Ϯ 13.4 months for RGP group, 9.9 Ϯ 6.9 months for hybrid group and 20.2 Ϯ 13.7 months for soft toric group. Table 3 shows the contact lens characteristics of the study eyes.
The mean CLIQ person measure was 45.5 Ϯ 8.2 in RGP group, 45.4 Ϯ 7.5 in hybrid group, and 48.4 Ϯ 10.5 in soft toric group. There was no statistical difference between the groups in mean CLIQ person measure scores (P ϭ 0.8). Figure 1 shows the mean CLIQ person measure for RGP, hybrid, and soft toric CL wearers.
Twenty-seven (38%) of the 71 eyes had apical corneal scarring and 6 (8.5%) of the 71 eyes had corneal staining at the last examination. The mean CLIQ person measure for patients with apical scarring was 44.5 Ϯ 7.6 and without apical scarring was 46.8 Ϯ 8.7. The mean CLIQ person measure for patients with corneal staining was 45.5 Ϯ 5.2 and without corneal staining was 46 Ϯ 8.6. There was no difference for the mean CLIQ person measure in patients with or without apical scarring or corneal staining in this study (P ϭ 0.7 and P ϭ 0.9). The mean CLIQ person measure difference between the men and women patients was not statistically significant (P ϭ 0.3). The mean CLIQ person measure of the patients who had steep K is over 52D is 45.9 Ϯ 9.4 and below 52D is 46 Ϯ 7.1. There was no difference between the mean CLIQ person measure of the patients who had steep keratometry readings Ͼ52D and Ͻ52D (P ϭ 0.3). RGP indicates rigid gas permeable; ILDL, intralimbal design lenses; VA, visual acuity with the current contact lenses.
FIG. 1.
The mean CLIQ person measure of the rigid gas permeable (RGP), hybrid, and soft toric groups.
The mean CLIQ person measure of 13 patients with previous history of PK in the other eye was 44.1 Ϯ 7.2. The mean CLIQ person measure of patients without a history of PK was 46.3 Ϯ 8.6 (P ϭ 0.9).
Analysis with the Pearson correlation coefficients found mild positive correlation with age and CLIQ person measure (r ϭ 0.3, P ϭ 0.03). There was no correlation between the steep K or visual acuity and CLIQ person measure (r ϭ Ϫ0.9, P ϭ 0.5 and r ϭ Ϫ0.002, P ϭ 0.9, respectively). In addition, analysis with Spearman correlation coefficient showed no relation between the sex, race, CL type, apical scarring, or corneal staining and CLIQ person measure .
DISCUSSION
In the present study, we found no statistical difference among the three different types of CLs which are RGP, hybrid, and soft toric lenses on the impact of QoL in patients with keratoconus based on self-reported results from the CLIQ Questionnaire. Pesudovs et al. 13 reported the mean CLIQ person measure of the healthy CL wearers as 51.2 Ϯ 6.2. In the present study, we found slightly lower mean scores (45.4 -48.4) than this study which may be related to keratoconus. The mean follow-up time of the CL groups were different, because the SynergEyes hybrid lenses are relatively new CLs available for keratoconus patients.
CL usage in patients with keratoconus improves visual acuity and most probably QoL. Rigid gas permeable CLs are the primary method for correcting the vision of keratoconus patients. 15, 16 Kymes et al. 14 examined the vision-related QoL of patients with in the CLEK study. They found vision related QoL of 73% of patients who wore RGP lenses at baseline had significantly higher scores than noncontact lens wearer keratoconus patients and significantly lower scores than a reference group of RGP wearers without keratoconus. In the present study, 56.3% of the eyes used RGP lenses. Their contact lens related QoL measures were not different from the hybrid and soft toric lenses. This was unexpected, because it is our impression that patients prefer soft toric lenses and hybrid lenses, but may be due to our approach to refitting patients who are unhappy with RGP lenses. Besides this, our study sample had insufficient power to detect real differences of QoL of keratoconus patients who wear different type of CLs. The CLIQ Questionnaire may also not be very sensitive for the detection CL related QoL of patients with keratoconus.
Most of the keratoconus patients are totally dependent on CLs for most visual tasks. Improvements in contact lens materials and designs have decreased the number of patients who would require PK. 17 However, Kymes et al. 14 also reported that significantly lower NEI-VFQ scale scores for Ocular Pain after adjustment for covariates, indicating that contact lens wearers report worse ocular discomfort. New contact lens materials with new designs are available as options for keratoconus patients. As these new modes for correcting vision appear with increasing frequency, it becomes important to analyze how these alternative medical devices compare to what we are currently using. Lipson and Musch 18 compared SynergEyes and Soflens 66 Toric lenses in patients with astigmatism based on the National Eye Institute Refractive Quality of Life questionnaire. Soflens 66 Toric lenses were found more comfortable than SynergEyes lenses. However, SynergEyes lenses gave better visual acuity than the soft toric lenses. In our study, we did not find any significant difference between the CL related QoL of keratoconus patients who wear SynergEyes or soft toric lenses.
In a recent study, QoL of the keratoconus patients in different subscales based on the NEI-VFQ was found highly correlated with visual acuity. 19 In addition, visual acuity worse than 20/40 was associated with lower QoL scores in the CLEK study. 14 We did not find any relation between the visual acuity and CL related QoL scores in patients with keratoconus. However, we excluded the patients with VA lesser than 20/40 in our study to achieve similar CL groups. The presence of apical scarring was also associated with significantly lower scores on the mental health, near activities, dependency and ocular pain scales in the CLEK study. 14 We did not find any difference between the keratoconus patients with or without apical scarring in CL related QoL.
In the present study, we used the eye with lower steep keratometric reading in the analysis if the two eyes were eligible for the study. The CLEK study 14 used the average of steep keratometric reading of the both eyes. Exclusion of the worse eye may be why there are no patients wearing Rose K lenses in this study, because we use these lenses in patients with more severe, central cones. One third (33%) of the patients in the CLEK study had steep keratometric readings Ͼ52D. In the present study, 52.1% of the keratoconus patients had steep keratometric readings Ͼ52D, indicating that our patients had more severe disease than in the CLEK study.
Kymes et al. 14 found a positive correlation between the age and mental health scores from NEI-VFQ. We found a mild positive correlation between the age and CLIQ person measure . Younger keratoconus patients in our study reported lower CL related QoL scores than that of older ones. The possible reasons of lower CL related QoL scores in younger patients may be related to shorter duration of contact lens use. In the CLEK study, 14 patients with a corneal graft in one eye had similar scores on the scales as patients who did not have a corneal graft. Our results agree with this study in that there was no difference of CL related QoL between patients with a corneal graft and patients without a corneal graft.
In a more recent CLEK study, 20 the change in vision related QoL was characterized by the slope of a line fitted between three or more annual measures of an NEI-VFQ scale. In that study, CLEK participants reported a decline in their vision related QoL as measured by most NEI-VFQ scales, over 7 years. The exceptions to this scale were mental health and ocular pain, which improved. The authors speculated that this may be related to the adaptation of the keratoconus patients to their disease over time, resulting in reduced anxiety. Similarly in the present study, older keratoconus patients reported better CL related QoL scores than younger keratoconus patients, which may be also related to adaptation of the keratoconus patients to their disease and CLs with time.
In conclusion, keratoconus is a disease of relatively low prevalence that rarely results in blindness, but it strikes people in early adulthood resulting in a loss of QoL. This study represents the first effort to characterize the CL related QoL of keratoconus patients using the CLIQ questionnaire. However, no statistical difference was found among the three different types of CLs on the impact of QoL in patients with keratoconus. Further studies are needed to clarify the impact of treatment including surgery on the QoL of keratoconus
